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GKhERATOfl - Standard generator a are of the four pole tyoe. The armature ia coupled 
directly to the crankshaft oy a sale and female taoer. The araature arbor being 
hollow, a draw-bolt oasain^ from the crankshaft through the araature arbor. A nut 
at the rear retains the araature arbor taoer in the crankshaft. 

All generators are forced air cooled by a blow mounted at the engine end of the 
generator. The outboard end of the araature if carried in a grease renlcc ball 
bearing which requires attention onoe each six months. On •Electric Start" ilante 
a control box is routed on top of the g«nerator. On the "Manual" iilants a fuel 
tank is mounted there. 1 


AC generators produce both Alternating and Direct Current; tne Direct Current series 
winding in the generator serves to crank the engine froo the battery. The DC output 
froo the plant while the plant ia operating, serves to re-charge the battery and ex- 
oite the field of the alternator. Alternating and Direct Current windings are on 
one araature shaft. This direct current for starting and charging ia available on 
the remote control and full automatic olanta. 

An oxtrenely large commutator and two collector rings oasa DC and AC current torough 
carbon brushes. All of the windings of the generator are impregnated with insulat¬ 
ing varnish and baked. The generator frame ia a rolled steel ring, oacnined inside. 
The armature laminations are 26 ^auge silicon steel and the pole piece laminations 
are 2 2 gauge silicon steel. The generator is condenser and radio shielded to prevent 
radio interference. All generators operate at a maximum 40 degree Centigrade temper¬ 
ature rise. Voltage regulation ia close from no load to full load due to the inher¬ 
ent design of the generator. 


CONTROLS 

MANUAL IT AP T IHC - "Manually Started" models are ecuipjed with a rone cterter 
sbreve at the blorer and of the plant. Starting Ic accor.pllrbed by'winding the 
itarting rope, in a clockwise direction, around the rone sherve and wiling 
rapidly. 

REMOTE CONTROL - The "Remote Control" models are equipped with two 6 volt 
batteries in series. They may be started by pushing a toitton nounted In the 
control panel on top of the generator, or by renote control buttons located any 
distance up to 500 feet from the plant. The electrical controls consist of a 
starting relay, a reverse current relay, en ammeter, a rheostat and connecting 
terminals. Plants with this control can be started manually if necessary. 
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IMSTHLUT1Q* 


Th. proper imtellatioa of thl. pleat ia absolutely nscssssry for satisfactory 
sod continuous aerrlce. Carefully observe the folloeln* Instructions. 

% 

LQCATIQM - The plant ahould be located centrally with respeot to the electrical 
equipment it ia to operate. Thia allow tha uaa of wall alia currant carry Inf 
wiraa. As a raault Uiara ia laaa voltage loes, tha equipwnt oparatea wore Wat- 
iafactorially and tha entire system la more affioiant. Also, tha control of 
remote plants ia nor* positive. 

If tha plant is to ba opa rated aa a portabla unit, it ahould ba pro tact ad afainat 
STt r aw axpoaura to tha alawnta. If usad outdoors in extremely cold weather, 
axtra precautions are necessary to provide assy atartlnf and proper lubrication 
of tha engine. So# the lubrication instructions that follow. Move tha plant 
only when necessary and than only with tha area teat care. 

Tha plant ahould not be installed where tha air ia axtrewly buaid. But, if thia 
condition cannot ba avoided, frequent inspection of parts which are exposed to 
tha air, particularly the generator and control unite of tha plant, ahould ba 
aada to insure that huaidity La not causing detrimental corrosion and failure of 
eloctrlc plants to operate. These plants are impregnated, plated, and otherwise 
guarded against corrosion as far as htsaanly possible but corrosion cannot ba over- 
cow entirely under adverse conditions. 

If permanently installed In a while vehicle, the location should be such that 
there will be proper ventilation and wane for exhaust log the gases. The plant 
ahould be insulated' so that nechanical noises and alight vibration will not effect 
the operation of other aquipwnt aboard the vehicle. 

VBfflLATlQM - This is an important factor because overheating will reduce the effi¬ 
ciency and output of the plant and wj result in serious damage. 

Any gasoline engine generates a great deal of hast so that maple wans must be pro¬ 
vided to remove that heat. If plant La permanently mounted, the room dimensions 
should be at least 10 feet by 10 feet. The plant should be at least 24" fro* any 
wall. Air outlet openings 18" square and air inlet openings 16* square properly 
protected or shielded will provide satisfactory air circulation. A stack or cupola 
built in the roof will help to dissipate the beat when the plant le shut down, cutt¬ 
ing off forced air circulation as provided by the plant blower. 

When installed aboard a while vehicle, the mounting conpertment should be so large 
as possible and plant should be at least 12" away froa. any wall. For such compart¬ 
ments provide air outlets and stacks directly above the cylinders. Also provide 
air inlets with openings directly opposite the blower. A stack from this opening 
to within 1/2* of tha blower will help. Openings in the floor may be used. 

In extremely cold weather, it la possible to control the twperotute of the room or 
comportment in which the plant operates by siaply dosing a portion of the air dis¬ 
charging openings. In this way, a normal temperature can be maintained in a rocra 
even though the tcc-porature outdoors might be as low as JO degrees. 

dQUNTlflQ BASfc - if the plant is Installed permanently on a bnae, it should be 
enough from the floor to allow easy access to all of tha parts of the plant, also 
to guard against damage occurring to the plant caused by Its being buuped by other 
objects in the rooo. The base ahould be at least 12* for convenient servicing. 

The plant should never be bolted permanently to any foundation. Shock absorber 
mountings have been provided to prevent vibration from renciung the i hunting bnse 
these are either helical coil springs or sheared type rubber buchings. 
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Above base dimensions are a minimum 
and nay be larger. Keep same bolt 
■pacing. The base mat be at least 
24" fro® any wall. 

Use 4 - 3/8" x 8" bolte. See that 
they extend Xf above the top of the 
concrete. 



A for® should be built Into which 
the concrete can be poured and al¬ 
lowed to harden. The for® should be 
large enough so base will be of the 
minima site. 

A mixture of 1 part cement, 2 parte 
sand and 4 parts gravel or crushed 
stone may be used. Fill for®, tap 
down but do not move bolts. Allow 
to harden for three days. 



V _ CONCRETE BASK 

Suspend mounting bolts fro® cross • s&T -- 

cleats nailed to the too of the con- Use the rubber mounting bushings supplied 
Crete form before pouring concrete. with the plent. 

Piece large washer under head of bolt Place one bushing between plant and base 
and adjust for proper height - tg. so that bushing fits in recess in plant. 

Set Plant In place. Assemble balance of 
Be sure top of foundation is level mounting as shown above, 

and smooth to prevent plant base Tighten nuts but not so that bushings 

breakage. flatten or compress. 
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Jt KSTM^ON P5TAIL$ 


1IC Pl>NT has all the acceasorlea and fittings necessary to put 
it into average service. For special use or mounting conditions additional equipment 
may have to be purchased to meet those conditions. 


fUSL TANK - The manual plants have a 2 gallon fuel tank mounted over the generator. 

The SELF-STARTING and REMOTE CCNikOL plants hive a separate 5 gallon wall mountea fuel 
tank which supplies gasoline through the fuel pump to the carburetor. 


A larger fuel supply tank may be Installed underground. This is recoosaended for con¬ 
tinuous use of the plent. It should be installed according to the local code along 
the Linea of the Information shown on page 8. 


CONTROL PANEL - The control panel of the REMOTE CONTROL plants ia mounted directly 
above the generator. The manual plants have no control panel. The FULL AUTOMATIC 
plants have a separate wall mounting panel in addition to the panel furnished with 
the REMOTE CONTROL PLANTS. 


EXHAUST SYSTEM - A flexible exhaust tubing and automotive type muffler are furnished 
as accessories. Tne tubing connects directly from the exhaust manifold of the engine 
to the muffler which is mounted on the outside of the enclosing room. See page 8. 

If it ia desired to extend the exhsust system over 6 feet it will be necessary to in¬ 
crease the size of the tubing by one else. Rigid pipe may be used but flexible tub¬ 
ing must alwaye be used for the connection to the plant. An underground muffler may 
be installed and this would be done according to page 8. 

Do not have the exhsust tubing or muffler rise above the height of the exhaust mani¬ 
fold of the engine. If it ia ever necessary to do this, install a water trap in the 
line. This may consist of s pipe tee connected dlreotly in the exhauet line. The 
lower opening of the tee can be fitted with a nipple and cap. The cap should be re¬ 
moved periodically and the water allowed to drain out of the tee. 


■MTTQUES - No batteries are included with the manual or battery charging plants. 
12 volt batteries are only furnished with the REMOTE CONTROL AND FULL AUTOMATIC 
PLANTS. These are to be eet oh a wood or rubber mat and connected with the cables 
furnished. 


MAIN LINES - Main lines are not included but must be purchased according to the re¬ 
quirements. The wiring method will depend on that already used for the rest of the 
installation and according to local and national codes. 

GROUNDING - The plant must be grounded. This can be done by driving a 1/2" pipe or 
conduit four or five feet into the ground fairly close to the plant. It ia then con¬ 
nected by an approved type ground clamp with a #10 or #12 wire to the battery post or 
white main line wire at the plant. Do not ground to the plant itsalf or to any ground 
used by the radio ayatem. See cage 8. 
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SUGGESTIONS FOR PROPER INSTALLATION OF IB ELECTRIC START MODELS 



PROPER INSTALLATION WEANS ADDED TEARS Of SATISFACTORY SERVICE 


PROPER INSTALLATION 


PROPER VENTILATION 


Rubber Shock Absorbing Bushings furn¬ 
ished with the unit should be set under 
the Plant to reduce vibration. CAUTION 
Shock Absorbing value of rubber bush¬ 
ings will be lost If bolted down too 
tightly. Plant will stay In place of 
its own weight. 


CAUTION - All exhaust connections Bust 
be tight, as leakage of exhaust fur.es 
which contain poisonous roootide gas is 
VERT DAROSROUS. If Plant rust be locat¬ 
ed in baseaent. install a water trap .n 
the exhaust line or pipe to tske care 
of condensation. Do not run an exhaust 
pipe further than twenty (20) feet. 


Amr engine aust have a free circulation 
or air while operating. Provide at 
least two openings for ventilation (one 
for incoalng and one for outgoing air). 

DO WOT OPERATE TOUR PLANT IN A CLOSED 
ROON AT ANT TlNB. 

Openings or ventilators shaild be st 
lesst 18" x 18 " with louvers. Cover 
ventilators or openings with large aesh 
screen. 


If Plant aust be located in baaeaent be 
sure to provide extra cellar openings 
to take care of air circulation needed 
by Plant. Baseaent locations are not 
recoaaended because of daapness and 
poor air circulation. The alight acch- 
amcal noise fros the unit Is also usu¬ 
ally objectionable In bsseaent Install- 
stlons. Exhaust connections aust be 
tight and checked often - EXHAUST OASIS 
ARl POISONOUS. 



















UNDERGROUND F UEL TANK - For large fuel storage a large capacity tank may be 
installed underground. Please check the Underwriters requirements as well as 
local code before making such an installation. 

The tank is to be covered with heavy paint or tar before placing it in a pit 
which is deep enough so that the tank will be at least two feet or more( accord¬ 
ing to your local code) below ground level. The bottom of the pit should be 
solid and the tank packed in tightly so that it cannot shift and break or loosen 
a connection. 

The lift of the fuel to the plant should not be more than 6 ieet and the total 
length of the connecting tubing not more than 10 feet. There should be separate 
fill and vent pipes and these should be at 1-1/2* in diameter. Extend the vent 
pipe to the eaves and cap with a screened cap. Coat all joints with litharge or 
white lead. If tank La not a standard tyue have all fittings at the tank welded 
to it. 

A length of 1/4" tubing long enough to extend from the top to within three inches 
of the bottom from the fill ooening is soldered to the bottom of a 1/4" tubing 
inverted nut. This will screw into a 1/8” pipe tap opening in the fill pipe 
fitting which is purchased for size according to the fill inlet. Cut tne lower 
end of the tubing at an angle. See Page 8. 

Use 1/4" tubing from the inverted nut to a fuel shut-off at the plant. Do not 
use larger tubing. Use the flexible fuel line to connect the shut-off cock to 
the fuel pump on the plant. Keep all connections tight at all times and check 
periodically. 

UtiDgSGKOUND EXHAUST M J FFLEB - An underground muffler can be used to reduce exhaust 
noises but should not be installed in ground which is continually wet. 

Any heavy tank five gallon capacity or larger may be used. Do not use anything 
which previously contained gasoline, turpentine or similar liquids as an explosion 
nay result. Remove the bottom or drill it full of holes. H %Id 1" or larger fitt¬ 
ings for the inlet and outlet connections of the exhaust. See Page 8. 

Dig a hole which la at least 6" larger on all sides than the tank. Fill the bottom 
with loose sand or gravel to permit leakage of the condensation in the tank. Conn¬ 
ect the inlet and exhaust pipes to the tank; set it in the pit; and fill the pit 
with loose sand or gravel. 

The top of the outside outlet pipe should be capped with a gooseneck and be at 
least 24" above ground to prevent clogging. The inlet pipe is connected to the 
plant by running through a hole in the wall and connecting to the flexible exhaust 
tubing. Be sure to shield the pioe on both sides of the wall ss it goes through 
the opening which is st least 4" in diauter. For every 10 feet of exhaust pipe 
inoresse the pipe one size. Use s water trap if pipe rises above exhaust opening 
on plant. 

ALL EXHAUST CONNECTIONS MUST BE TIGHT AND PREE FROM LEAKS, particularly in base¬ 
ment installations, as CARBON MONOXIDE FUMES, in the exhaust gases are POISONOUS 
and extremely dangerous. 
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APPLIES ONLY TO THE ELECTRIC START MODELS 


INSTALLING THE HQfTTL START-STOP CONTROL SYSTEM 

The purpose of the Remote Start-Stop Switch Is to proviae 4 means of starting end 
stopping the PUnt fro* ervv Remote oUce, providing the distance of thr farthest 
switch fro* the Plant does not exceed 200 feet, when #19 wire is used. Switches 
■ay be Installed slightly farther away by uaing a heavier (Copoer) wire. 

Aftor tne Plant has been mounted or. lte base, the main line wires should be car¬ 
ried through metal conduit (flexible or pipe) to a Fused Switch as shorn in tne 
Plant .natailation Diagram. It is recommended tiiat the three conductor Start- 
Stop wire be carried tnrough this seat conduit, st least to the sain line fuse 
box. beyond this point, the Start-Stop wires nay be carried to the Remote Swit¬ 
ches thru the sain line conduit, or run separately, whichever way proves the most 
practical. 

.ne Remote Start-Stop Switches furnished by the *anufscturer have the connections 
nuabered on tne back to correspond to ti» *1 - 02 and #3 connection on the cor. 
trol panel of the Plant. then pushing the Start Button, a circuit is formed be¬ 
tween the #1 and #3 connections, and wnen push in* the Stop Sutton, the circuit io 
connected between #1 and * 2 . It will be noted that the *1 connection la the com- 
*on or grounded one, and it ia very important, therefore, that this wire be conn¬ 
ected to the *1 connection on all Remote Switches. It is recomserted that tma 
Wire be traced out first, either through the use of colored wires or wires marked 
with a tracer. It ia then but a natter of elimination to connect the #3 connec¬ 
tion to the #3 connection on all demote Switches, azxl likewise all the 02 connec¬ 
tions to ail 02 terminals. As shown in Figure 10-A, one switch may be connected 
from another, or directly from the connection on tne plant, providing, of course 
that all #1 connections are in series, 02 connections are in aaries, art #3 conn¬ 
ections are in series. 

Be ware ail wires are scrspmd bare, where connections are aide art that all screws 
are tightened securely. 

Three conductor Start-Stop wire and additional Start-Stop Switches may c* ordered 
from the aanufacturer. 
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The DUfTlI above thorn* the prooer method of Wiring to provide a 12 Volt D. C., 
Auxiliary Lighting Circuit In addition to the wlar 115 Volt A * c# * Circuit. 
Installation of this Wiring enables you to get (20 Hours Electric Scrrlea at 
tho LOWEST POSSIBLE: COST. A limit ad amount of Power for a tom lights or a (12) 
Volt Radio ia available at a11 times whether the Plant la running or not. 


All that Is neceoiwry to put this 12 Volt ornrlce in operation Is to run 
a wire from tho battery ponltiTe post to a separate switch, lamp, etc. 

A second wire Is connected to a cocoon ground. See illustration. The 
materials are the same and are connected the a rune as for the 115 Volt A.C. 
ays tea. Use n 12 Volt lamp. Observe your local code rules for wiring. 


Tho Generator of the Light log Plant la constructed to provide up to 10 Amcwres 
charging current to tho Starting Battery; A Variable Resistance la mounted on 
the Control Housing and the Charging Rato can bo increased to whatever Rato la 
found necessary to keep tho Battery in a charged condition. 


Ar v room that wired for 12 Volta should also bo wired for XI5 Volta, so that 
the Battery Lights may bo turned off •S'on tho Plant la nipping, which will give 
tho Battery time to bo re-charged by tho Plant. (12) Volt Line* should not bo 
nan a distance of more than 100 Foot from tho Plant, as there ia an appreciable 
drop or loss of current in o long 12 Volt Lino. 


To pr**ent di.ch*rr»W th* B.tt.ry, If th. I? Volt fUtt.r, Lljhtlw Circuit 1* 
used, it will bo necessary to Increase the Charging Rate to (5 or 10 Amperes). 


IF THE SO*ARATE (12 VOLT CIRCUIT) IS ROT USED, THE RATE IdJST BE DECREASIX TO 
2 OR 3 AMPOU& to prevent overchargei* the Battery* CAUTION: Chock the condi¬ 
tion of tho battery regular intervale with o Hydrometer to prevent the poss¬ 
ibility of overcharging causing abort Battery Life. If the better? , fy* 
(above 1250 specifio gravity), decrease the charging rate allfhtly. U the 
battery teate low (below 1200 specific gravity), increase the charging rate. 
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OPERATION 


LUBRICATION.- The use of a good detergent type oil In the engine crank¬ 
case greatly Increases the life of pistons and rings and we strongly 
recommend it. Pill the crankcase to the proper level with 2-1/2 quarts 
of oil of the correct SAE number according to the lowest temperature to 
which the plant will be exposed, as Indicated in the following table. 


Lowest Temperature 
Above 90°P. 

Between 40°P. and 90°F. 
Between 0°F. and 40°F. 
Below 0°F. 


SAE Number 
No. 50 
No. 30 
No. 10 

No. 10 or ION plus 
10$ kerosene. 


Keep the crankcase level at or near the high level as indicated on 
page 16 at all times, never above it. Too high an oil level will cause 
the connecting rod to strike the oil and may cause it to foam which 
interferes with proper lubrication. Too high an oil level may also 
cause leakage. Change the oil every 100 hours when using unleaded 
fuels, every 50 hours when using highly leaded fuels or diluted oil. 

CAUTION 


If a change is made to detergent oil after using non-detergent 
oil, allow only 1/3 the normal operating hours before changing 
oil for each of the next two change periods. Change at the 
same interval as for non-detergent oil thereafter. 

FUEL.- Fill the tank nearly full with 68 to 82 octane unleaded gasoline. 

If necessary to use leaded fuel, refer to the subject USE OF LEADED 

FUELS near the front of the book. 


AIP CLPANER.- If the plant is equipped with an oil type air cleaner, 
remove the cup from the bottom and fill to the level indicated thereon 
with oil of the same SAE number as used in the engine crankcase. 

GFHERAL.- Place a drop of light oil on each Joint of the governor to 
carburetor linkage. 

COLD TEMPERATURES.- For cold operating temperatures thoroughly mix 1/2 
pint of kerosene with each 2-1/4 quarts of number 10 or ION oil and 
pour into the crankcase. Do not add kerosene alone. Start the engine 
immediately after filling the crankcase with diluted oil and allow to 
run for 10 minutes to distribute the mixture throughout the crankcase. 

HOT TEMPERATURES.- Under extremely warm operating temperatures, provide 
ample ventilation, keep the crankcase oil level near the proper high 
level, and check the operation oftener. 
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MAINTTOAXCg 


It 1 b important that certain Inspection® and maintenance procedure® 
tv n.ad* t definite periods to keep the power plant operating continu¬ 
ously and at a etaxijeun level of efficiency. It la recommended that a 
service log be kept. 

DAILY WAIKTHANCF .- A dally check of the following points should become 
a natter of routine.- (1) Crankcaae oil level - (2) Fuel supply - Do 
not fill tank while plant le running.- (3) Keep the plant clean. 

W*TKLY ttAlNP^AflCF .- Check each week or after every 50 hours of operation. 

OIL.- Check the oil and add whatever oil la necessary to bring the oil 
to the proper level. If necessary change the oil. When changing oil, 
run the plant until it la war*. Then drain and refill with new oil. 

Do not drain the oil when the plant la cold. 

AIR CLFANFR.- hemov* and clean the air cleaner each time the engine oil 
is changed. Refill with engine oil of the a*ime grade as that used In 
the crankcase. 

FUEL.- Check the strainer either on the fuel pump or tank. Remove 
bowl and screen and clean both. Replace tightly, and check for leaks. 

9ATTTRIFS.- If uaed t check the water level. Add whatever distilled water 
is necessary to bring the level to 3/8* above the top of the plates. 

Do not fill to the top of the battery. Check the charge condition with 
a hydrometer. If the r-ading la below 1250 specific gravity Increase 
the charging rate; if above, decrease the charging rate. 

MONTHL Y MAmgiASCy.- Each month or after 200 hours of operation check 
the following points in addition to those covered in the regular weekly 
servicing. 

OIL.- Drain the crankcase while the engine is warm. Replace the plug 
and refill with 2-1/2 quarts of new oil of the proper grade and viscosity. 

ANTl-fLlCO BREAKER POINTS.- Remove the breaker cover from tho crankcase 
located behind the air intake of the carburetor. Inspect the point* end 
clean then. Adjust the gep if necessary to .025* 

SPARK PLUG.- Remove the cover from the spark plug and the spark plug 
from the cylinder bend. Clean the carbon end react the plug point gap 
to >125". 

HDK> LUBRICATION.- Place * drop of light lubricating oil on the following 
places; choke shaft bearing, governor arm ball Joint and carburetor tin*. 

CENQUTOr..- Inspect the corwutator and collector rings. Clean then if 
ncc'jsary. Check brushes for proper seating and for easy ridir^: in 
holders. Replace any brushes worn to approximately 5/8" in length. 

SIX WQNTH S 1 INSPFCTpX .- At the end of six month* of operation, go over 
all the weekly and montily maintenance points. In addition, remove the 
generator end bell and bearing cover, clean out the old lubricant and 
fill the bearing housing 1/2 full of new generator bearing lubricant. 

Pack t*.e grease well into the Lower half of the bearing* Replace the 
cover, uiilfig a new gasket If needed. Before tightening the nuts, 
check the position of the brash spider as Indicated by the arrow to 
make sure that it is in correct posLtlon. Avoid getting -any dirt wh t- 
pv«*r Into the be ring housing. 
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OPERATION OF GOVERNOR 


The purpose of the governor on your olant Is to control the speed of the engine 
under various loads. The Governor is of the mechanical flyweight type, having 
four weights retained in the camshaft gear inside of the engine. As the speed 
oi the engine picks uo after starting, these weights, due to centrifugal force 
or action, set uo s Pressure against a governor cup and stud assembly mounted on 
tne timing gear. A governor an*, which is mounted outside of the engine on too 
of the gearente. Is in turn held in contact with the governor cuo and Stud Ass¬ 
embly through s shaft oaddle. The governor arm is also connected to the carbu¬ 
retor throttle through a ball Joint and link assembly. 

An movement ;-f the governor »e ; ghts due to * droD or rise in load affecting tne 
tie speed is ian*diatelv transmitted to the carburetor tnrottle, which In 
turn increases or decreases the butterfly opening, depending on the load. *nen 
tne load on your plant is increased, more power is needed and a greater opening 
of the throttle Is necessary. With s light load, less power is required to 
maintain the proper speed of the engine, so the throttle opening le less. 

io provide a means of regulating and controllng the action of the governor, a 
spring is incorporated in the governor am and an adjustment is made by a thumb 
screw. 

CAUTION: THE GOVERNOR ON YOUR PLANT HAS UEFR PROPERLY SET AT THE FACTORY. DO 
•SO". ATTEMPT ANY ADJUSTMENT TO THE GOVERNOR MECHANISM ON THE PLANT WITHOUT FIRST 
RtriilJllNG TO INSTRUCTIONS COVERED UNDER "ADJUSTMENT OK GOVERNOR". 
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covnotai, aojustmirt 


To resdjust the OOVHUOR and check ail of Its settings, proceed as followsi 

Before making any adjustment on the GOVUiuOft ASSEMBLY-, .*ove tn* assembly back and 
forth several times, noting «hether or not the movement is free from any binding 
or sticking. There should be no friction shatevor. Tho tension of the GOVEHJkDR 
VHIIO should return the THROTTLE ARM to the OPEN position readily. If there is 
a tendency for the unit to stick or bind, the trouble nay be at the Link Bail 
Joint, or at the point -here the Link pastes through the THROTTLE ARM. Loosen 
the Lock Nut on the Link and aove the Lime to realign the Ball Joint. The binding 
may be also caused by the throttle am rubbing the carburetor body, shaft worn or 
bent, or butterfly loose. 

Recueck the operation of the plant, and if it has not lmoroved, loosen the THROTTLE 
ARM CLAMP SCKHI P and the OOVEWtt ARM CLAMP SCRIM. Then hold the Stop Quadrant M 
against the Stoo 0 and pull the THROTTLE ARM J llgntly toward the OPEN position as 
far as it will go, and tighten THROTTLE ARM CLAMP SORE* P. Now move the Am to the 
CLOSED oos it ion. The OPEN and CLOSED oosltion of the THROTTLE ARM should be an 
equal distance 0 on each side of s vertical line through the center of the THROTTLE 
SHAFT. To obtain this setting, loosen the Clean Screw and ellp the THROTTLE ARM 
from Us shaft. Loosen the Lock Mjt on the Link and turn the Link in or out of the 
Ball Joint, to reach the nrooer settln*. Then reinstall the Am on the THROTTLE 
SHAFT. Tighten the Clean Screw with the Ara In the OPEN position and the Quadrant 
M against the Stoo 0. 

To bring the GOVERNOR PADDLE against the Governor Cup, use a screw driver to 
turn the Governor Shaft in the direction shown by the arrow below the Governor 
am Clamp. Then, bolding the Covemor Shaft In this pooltIon, proceed to tighten 
the Governor Am Clamp Screw Securely, using a good wrench. The Governor adjust¬ 
ment should now be correct. Recheck the ope ration after the plant has reached 
its normal operating temperature. 

The Governor Adjusting Screw serves only to regulate the speed range of the Gover¬ 
nor. Turning the Screw to the right (in) Increases the speed and voltage output 
of the plant. Turning the Screw to the left (out) decreases the speed and voltage. 
Be sure, after adjusting that the Locknut an the screw is tightened securely. Tee 
Spring must be seated on the Coremor Spring Stud, and the Coll of the Spring seat¬ 
ing in the grooves of the Stud. The other end of the Spring most be slipped over 
the Governor Adjusting Screw. 

NEVER USE ANT SPRING EXCEPT THAT SUPPLIED BT THE PLANT MANUFACTURER. 
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OIL PUMP OPFR/TIOH AHD SERVICE 

The sturdy plunger type pump, driven b? an eccentric on the cnra3hnft, 
supplies oil under pressure to the crankshaft bearings and the connecting 
rod bearings. From these points, oil sprays to the other internal parts 
of the engine requiring lubrication. 

The pump is partially cubcierged in the crankcase oil and oil flows into 
the puap through a fino mesh screen. The oil passes through the Inlet and 
outlet valves of the pump and to an adapter fittir*; which distrinutes it 
to two tubes connected to the two main crankshaft bearings. Drilled 
passages through the crankshaft carry oil from crankshaft bearings to the 
connecting rod bearing. 

A by-pass valve on the side of the adapter fitting is adjusted to permit 
excess oil to return directly to crankcase when pressure exceeds 25 lbs. 
OrdinariLy, the factory adjustment of the hy-pass valve should not b* changed. 
If the adjusting screw must be removed for any reason, the original adjust¬ 
ment should be noted so that it may be properly reset. 

Since oils will form sludge, the pump and screen should be removed at 
least twice yearly and washed thoroughly In gasoline. After draining well, 
hold the pump about half under surface of a pan of oil and work plunger by 
hand until oil flown freely from outlet. Clean oil base thoroughly with 
gasoline. 

The oil level on the electric start models should be kept near the top of 
the oil filler neck. Nov*?r allow the level to drop below the cro<5s bar in 
the oil filler neck. The oil level on the manual start models should be 
kept at. the bottom of tho threads in the oil fill hole. Never allow the 
level to drop over one inch below the threads. Use a correct grade of oil. 
Check the Lubrication page* 
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ADJUST IK BKHAETB POOR'S - Breaker Point* should be set with .018" Gap. Contact 
faces should be SMOOTH and IHBB 0 f OIL, as this causes Bapid Contact Bear and Missing 
of Bogins. Proper Point Gap is obtained by loosening the two Screes in the Station¬ 
ary Breaker Point Bracket, and sliding it up or down until Proper Clearance is ob¬ 
tained. When Breaker Are Rubbing Block is worn so that ad Just sent la no longer poss¬ 
ible , a ns* Breaker Are should be Installed, it is desirable to check Breaker Point 


Tension which is esssured by connecting a Spring Tension Gauge to the Point on the 
Breaker Are. and pulling it until Point barely opens, then taking the reading froe 
the Gauge. Correct Tension should be 23 ounces.or approxleately 1-1/2 pounds. When¬ 
ever Points are adjusted. Breaker Are Bubblng Block and Crankshaft Can should be 
Greased with a Speolal Grease of the Sta^-put variety, that will not sling off. This 
Special Grease say be obtained froe the factory. 


HAHD STARTIK> - This oay be caused by a Wide Gap or collection of a lead Coepound on 
the Spark Plug Ileotrodee. froe use of Ithyl Gasoline. This lead deposit acts as an 
Insulation, and higher than noreal voltage is required to Juap Spark Plug Oap. Clean 
anl Set Spark Plug Points. Hard Starting is caused by Too Heavy Oil. preventing en¬ 
gine froe being cranked at a high enough epeed to obtain good Spark. (See "Oiling''). 


WEAK 8 P Ait I . Magneto Spark can be checked by reaovlng the High Tension Wire froe the 
Plug and holding Ts re Inal about 3/16* froe a Metal part on Bnglne ehtle soesone pulls 
logins over with lope Starter. Weak or Short Spark eay be caused by a Short Circuit 
on Stop Line, Inoorrect Breaker Point Oap. leaky Condenser or s Defective Coll. 


Internal Parts of togaeto shown in Stotch are reached by f lrst reaovlng Blower Hous¬ 
ing at Pfont of Bogins. Fly* he el Is then reaoved by loosening the Bex. But holding 
it to Crankshaft. Turn But back Two or Three full turns, and while pulling forward 
on Flywheel with one hand, strike But sharply several tlass with haunsr. Whan Wheel 
has loosened, turn But off and reeove Wheel. 


BO SPAS I - Causes of Jtllure of Magneto to produce any Spar* are: Shorted Condenser. 
Breaker Points not opening, Priaary Wiring grounded or shorted, or a Breakdown of 
Insulation In High Tension side of Coil. Trouble of this kind requires replacsaent 
of Defective Unit. 





CARBU RETOR S ERVICE 


Thi3 engine is equipped with a Zenith carburetor, Model TR20. U*tle 
care or attention need be given the carburetor other than periodic 
cleaning. The jets are of a fixed also for beat performance and 
economy of operation, but are removeable for claming or replacement. 

If foreign material gets through the gas filter bowl and screen and 
into the carburetor it aay become lodged in the tiny holes of the jets. 
This would causo hard starting, loss of power and irregular operation. 



To clean the Cnrb»:iv*ar, remove the carburetor from the engine. Remove 
the throttle arm "J n from its shaft, after which the bowl cover may be 
removed to rv.ch the compensating jet "L". 9« very careful not to bend 

or damage the float when removing or renlacin* the bowl cover. 

A hexagon head plug "H" at the lower side of the bowl aust be removed 
to gain access to the rain Jet "I". Use a screwdriver of the oroper 
size to remote the Jets so as not to burr or distort thea. Never use a 
wire or a needle to clean the hole In n Jet, for enlargement, of the 
hole eay result. Blow comoressed air through the jet holes, and through 
the fuel inlet valve "I". Remove any sediment from the bowl that nay 
have accumulated. Blow compressed air through the passages. 

Reassemble the carburetor, being sure that the small fibre gaskets is 
in place under the head of each Jet. 

Assemble the carburetor to the manifold, using a new gasket. Connect 
the gas line to the carburetor, using care not t.o cross or strip the 
threads of the gas line fittings. Tighten the nut holding the manifold 
to the cylinder. 
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ppypiTIOK .- By revolving shaft (C) the eccentric (H) will lift rcckrr pm (0) which 
is pivoted at (r) and which pull* tha pull rod (F) together with diaphragm (A) 
held between metal disci (B) downward gainst spring pressure (C) thus creating a 
vacua* In rump chamber (H). Fuel from th* re*.r tank will enter at (J) Into sediment 
bow] (K) end through ftrMner (L) end suction valve (K) into junp chamber (II). On 
the r-tum stroke, spring pressure (C) pushes diaphragm (A) urrsmrd forcing fuel 
from chember (W) through pressure valve (0) and opening (P) into the carburetor. 

When the carburetor howl la filled the float In the float chamber will chut off the 
Inlet needle valve, thus creatine * pressure in punp chamber (M). This pressure 
will hold dinohraeta (A) downward against the spring pressure (C) where it will re- 
on in inoperative until the carburetor requires further fuel and the needle valve 
op^nc. Sprite (S) Is merely for the Purpose of keeping rocker am (D) in constant 
contact with eccentric (H) to eliminate noise. 

snwicr Pilos is.- lack or Fun. at tht carbu?5tob - caugf and mmt . 

(A) Fuel tank empty. - Refill. 

(B) Leaky tubing or connection. Replace the tubing and tighten ail the connec¬ 
tions. 

(C) Bent or kinked tubing.- Replace the tubing. 

(l>' Filter bowl loo it a - Tighten the thumb nut, making certain that the cork 
gasket lies flat in Its cent end is not broken. 

( r ) Dirty screen.- Clean th* screen’. M-*ke certain, that the cork gasket Is 
properly seated when reassembling. 

(F) Loose valve plug. - Tighten the v*lve plug securely, replacing the valve 
plug gasket If nrccsscary. 

(C) Dlrtv cr wnro^d waives. - Remove the valv® plug and the valves. Wash the 
v*lvea in kerosene, ^mslne the valve seat tc aake certain there are no 
irr**ul*ritW which r.r*v«»nt croo^r *e*tlnr of the valves. If the valves 
ore warped or damped, r»pl»c* then. Place the valve in the valve chamber. 
Reassenhlo the valve rlur and sprinr, ranking certain tlrnt t)*e oprinr is 
around th* lo*.?^r steo -f the vnlve olur properly. Use a new gnciket under 
the valve "lug If necessary. 

IVn LFAKACF THH00CH THF V'-?fT HOLE IN THF. BOW. 

I A) Worn or -Tinctured di"phmrm. - Rerlnc* the diaphragm. 

(B) Loose dlanfcr*>»9 nut or dcf'-ctiva faill rod gasket. - Tignten or replace. 

ruoornG o\ tip CAsaur-roR. 

(A) Carburetor mvdif valve not siting.--Cheek c rbur**t«v ft»r prop-’i adjust¬ 
ment. 
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Once each *ear, if the olant Is used under normal conditions! the accumulated pours 
of operation will total.2500 or ioro. Al ter tnat much service, 2*00 to 0000 hours, 
the engine should be given o thorougn going-over, includinr inspection of pistons, 
oiston rinfrs, vilves, crankcase, etc. 

One of the meet freouent service operations on any ga soli no engine is valve grind¬ 
ing. This and the removal of carbon will add service and nower to the engine. 

dF. 5UHI. l'u DISCONNECT BATTERY FRO* PUNT ri&'ORF DOING ANY SERVICE vTjRK OH ENGINE. 

Have the following ports on hand before attempting to grind valves. Ref«r to the 
sheet on vilvc and eviinder service oare IB- 

1 cylinder head gasket 
1 cylinder base gasket 
1 valve insnection plate rasket 
.? manifold gaskets 
? manifold sleeves. 

ENG IN E DISASSEM BLY - To correctly service the engine it is best to remove ail ex¬ 
ternal oarta at the cylinder and then proceed to disassembly the engine, bee 
page 21. 

1. Remove the blotter air housing and metal nlate over the cylinder head. 

2. Remove the soark »iu? shield and disconnect the ignition «#ire. 

% Disconnect the fuel line from tne carburetor. 

L. Disconnect governor link from carburetor bv removing nut noldinr the 
ball joint. 

5. Disconnect the breather line between •'carcase and air intake casting. 

6. Loosen tne hexagon nut and remove the intake and exhaust manifold with 

tne cartxirctor, choke and air cleaner assemblies. 

7. Loosen and removu tne bolts holding the eviinder head and remove the 

head. 

Loosen the Tour bolts holding the cylinder to the base and remove the 
cylinder. This may be done bv prying it awav from the crankcase. 

hhen removing tne cylinder, be very careful now the oiston is Handled as it will 
tend tp fall to one side and may be damaged. Then examine the rings and piston. 

The rings should be nnwed from the oiston and the grooves and oil noles cleaned. 
It is best to fit the oiston with new rings as they are inexpensive, the job can 
be easily done at thia time, and it may save another service job in the lira wed late 
future. If the old rings are in good shaoe, thev may oe replaced, alien tnis is 
clone wrao the oiston in old cloth to prevent anv damage while the other oarts are 
serviced. 

The valve and valve stems and guides snould next oe checked. Turn the cylinder uo- 
side down and place on a clean surface. Press down on tne valve sorinrs and re¬ 
move the retainers. Then after turning over the cylinder again, the valves and 
sorxngs may be removed. Clean the valve stems and heads with a scraoor and wire 
brush. 

The stems must be free of carbon and slide freely in tne valve guides of the cyl¬ 
inder . If they stick, after being cleaned, the guides should be cleaned with an 
exoans;on reamer or with a valve guide cleanirv* tool before attempting to reseat 
the valves. The valves should have at least .004" to .005" clearances between 
tne guides and stems. If the stems are worn or bent, replace the valves. 


1 complete set of oiston rings 
The following Is also suggested: 
1 complete set of valves, valve 
soring, locks and washers. 
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Wioe the valve face, stem and seat clean with s cloth. Place a light coiled spring 
on the valve and Insert in the cylinder. A*w>ly a thin coat o i medium grinding com¬ 
pound to the face. With a light oressure rotate It back sod forth In the seat. It 
Is best to have a valve grinder for this purpose. Wills oscillating the valve in 
the seat ra.se. t ever7 so often and then force it down gently. Then remove the valve. 
Clean the face and seat and insoect thm» both. There should be a bright silvery band 
of onifona width all around both. The width of the band will be from 64 *<» 1/16 
Inches. If the band is not as stated, repeat the grinding process. Replace the grind¬ 
ing compound often and wash off with vater. 

Clean the valve and seat and remove the grinding spring, Re-insert the valve and re¬ 
place the main wiry and retainer. Check the spring and if Lt la weak or broken, re¬ 
place with a new one. 

Mow inspect the cylinder head. Remove the sj’crk plug* Clc n the carbon of the plug 
and adjust the rap to .0Z5 P . Clean all carbon out of the heed by scraping if 
necessary. Replace the? sp!*rk plug and thoroughly w ah both herd »»nd plug. 

Have all of the gaskets ready for the cylinder assembly. Cover the piston, rings, 
and cylinder walls freely with clean engine oil. Then replace the cylinder and head, 
de careful in handling the piston and rings. 7he oncninrs of the rings ore to be 
spaced so that no opening is above the other one. Reassemble the porta In the reverse 
order as indicated on the following page. 

TAPPTTo - Remove the tappet inspection and breaker point cover behind tbr carburetor. 
TfaVn the valve la down and the port closed, the clcnmnce on the Intake v.vlve should 
be .038* to .210" and on the exhaust valve .Q10 p to .01^ p . Thi; : is checked by 
slirrinr - feeler r**lge better the cm follower and shaft below r^ch vnlve stew. 

Pulling the can lever out decreases tne clearance wnlle pushing It In increases the 
clearance. Replace the inspection cover gasket If necesanrr. After several hours 
of operation remove the cover and recheck the valve clearances. 

BRKAKKR POINTS - The breaker points counted on the tappet inspection cover should be 
checked. They can be cleaned by filing. Any oil on the assembly should be removed 
and the vap set to .0?y. 

CARBJRKTOR - The gasket between the Intake manifold and carburetor should be replaced 
and the screws tightened. When replacing the gasket, inspect the carburetor. Re¬ 
move anv sediment or dirt that has accumulated in the bowl. Tighten the nut holding 
the manifold to the cylinder. 

ttiJUUIHC • When a reconditioned >lanl is first started, little or no load should be 
connected during the first several lours of operation. Tnis will allow the new and 
reconditioned parts to wear in without excessive wear and w.Ll prolong their life. 

GOVhK .NOR - After the governor Link is reconnected it may be necessary to readjust lt. 
Check~oagw 14 if any such adjustment Is necessary. In the main this will do indicat¬ 
ed by the lights being too dim or too bright and the equipment not operating satis- 
factor11*. 

CONTROL PAN EL - Plants having control panels should have all of the electrical contacts 
and connections If. the panel checked. All of the connections are to be clean and tight. 
The contacts on the relays wust be cleaned and filed if necessary to remove Af\y fitting 
or rough soots, tie sure thw batterv is not connected amen miking this service. 

GKNRHATOR - All llrt, oil and grease is to be reeved. The bearing is to be regreased 
as explained under *Slx Uonths bervicing". Clean the commutator arid collector rings. 
Check the brushes t' see tnat they make good contact and ride easily In the holders. 
Kenlnce the brashes . f necessnr/. 
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ELECTRIC START PLANT 




















